The hair tracts in monotremes : their relationship to the mammalian primitive condition by Boardman, W.
THE HAIR TRACTS IN MONOTREMES;
EIR RELATIONSHIP TO THE MAMMALIAN
PRIMITIVE CONDITION
E II.
DEPARTMENT OF BIOLOGY
1946
By
W. BOARDMAN
NUMBER 7
(Published as an original paper by the University of Queensland.)
DATE OF PUBLICATION:
30th NOVEMBER, 1946
Printed by WATSON, FERGUSON & CO.
Stanley Street, South Brisbane
THE HAIR TRACTS IN MONOTREMES;
THEIR RELATIONSHIP TO THE MAMMALIAN
PRIMITIVE CONDITION
by
W. BOARDMAN
(Department of Biology, The University of Queensland)
While considering the phylogenetic sequence of hair-tract forms in the
Marsupialia (Boardman, unpublished MS.), the need for a more precise definition
of the mammalian primitive condition became apparent. Further, data provided
by the Marsupialia concerning the changes which, in evolution, probably immediately
followed the primitive condition required comparison with those from other groups.
Opportunity was therefore taken to examine the monotremes Omithorhynchus and
Tachygloss~tswhich, by virtue of the wealth of ancestral characters incorporated in
their structure, might be expected to contribute towards the elucidation of the
problems involved.
Family Ornithorhynchidae
ORNITHORHYNCHUS ANATINUS Shaw and Nodder. Figs. 1 and 2.
Material.-A single specimen 280 mm. long from the tip of the beak to the
extremity of the tail. Locality unknown.
Head and neck-Dorsally the hair streams directly caudally. Laterally the
backward flow on the head tends to diverge both dorsally and ventrally from an
imperfect divergent area* situated near the cranial limit of the head fur and
immediately below the level of the angle of the mouth. Ventrally on the head
and neck the trend is caudoventral, but there is no mid-ventral line of convergence.
Trunk.-The backward flow on the dorsal aspect of the head and neck is
continued without interruption along the trunk and tail. Ventrally the hair trend
is caudal and ventral. Hairs converge towards the cloacal aperture caudal of which
there is a convergent interval in the middle line (Fig. 2).
Behind the attachment of the hind-limb a convergent interval occurs where
the current flowing over the rump bends ventralwards towards the limb and meets
a diverging stream from the ventral surface medial of the root of the limb.
Limbs.--A convergent interval is present on the postaxial aspect of the fore-
limb near the distal end of the forearm; it arises in a manner similar to what has
been described above for the interval behind the attachment of the hind-limb.
In the hind-limb the primitive arragement of the hairs is undisturbed.
*The terrn divergent area for,a radial divergence with a wide, indete~minate, diffuse centre
is here preferred to the term di1Jergent centre which, in the Marsnpialia, is used to describe a
somewhat similar divergence originating from a centre of very narrow diameter. The divergent
area occurs also in the Marsupialia, in the mystacial region of Bettongia penicillata. for example.
Although the difference between the two hair arrangements may ultimately be proved one of
rlegree rather than of kind it seems advisable at this stage to designate them by separate name~,
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Family Tachyglossidae.
TACHYGLOSSUS ACULEATUS Shaw and Nodder. Figs. 3 and 4.
Material.-A single specimen 285 mm. long from the tip of the muzzle to
the end of the tail as measured along the back curvature of the flexed
preserved specimen. Locality unknown.
Head and neck.-The disposition of the tracts on the head and neck differs
arkedly from what has been described above for Ornithorhynchus. Dorsally the
ir flow is caudally and medially; a mid-dorsal convergent hair line is present
hind the crown. Ventrally the current streams caudally and laterally away
m the middle line. In front of the eye on each side there is an imperfect divergent
ea connected by a parting with the anterior canthus.
Trunk-The general features of the head and neck are continued on the trunk
rsally as far back as the commencement of the attachment of the hind-limbs.
e portion of the dorsal trunk lying between and behind the roots of the hind-limbs
the site of a recurving current which runs at first cranially and medially, then,
wards the middle line, caudally and medially. This arrangement is caused by a
udolateral stream from the ventral surface which flows round the side of the body
tween the root of the tail and the root of the hind-limb and turns, for the most
rt, towards the middle line when it reaches the dorsalsurface ; the lateral portion
the stream recurves onto the lateral surface of the limb and its most medial
rtion recurves in the opposite direction onto the tail (see Fig. 3). The caudo-
dial current of the dorsum meets this reversal and at the point where each divides
contribute to the hair covering of the lateral surface of the hind-limb a
ll-defined divergent interval is formed. On the ventral aspect of the trunk a
udolateral trend continuous with that of the head and neck is varied to a
udomedial trend within a triangle having its apex at about the middle of the
nk and its base running through the cloacal aperture between points on the
ddle line of the hind-limbs opposite. Behind the base of the triangle the caudo-
eral direction is resumed, except in front of the tail (see Fig. 4). Convergence
hairs towards the cloacal aperture does not take place as in OrnithorhynclHts.
Limbs.-A reversal formed in the same manner as the forearm reversal in the
arsupialia occurs on the postaxial aspect of the fore-limb; its centre line is marked
a weak convergent ridge; the associated convergent interval has only its proximal
es formed. The hind-limb has the hair variously directed (see Figs. 3 and 4).
DISCUSSION.
The primitive condition in mammals. It is convenient first to consider the
ad, neck and trunk as a unit. The primitive condition has been variously defined.
1903 Kidd wrote: " .... hair-direction in the primitive hairy Mammal was simple
d uniform .... : The slope was from the tip of the snout to the caudal extremity
the animal, along the head, neck and trunk." The otter (Lutra vulgaris) is cited
d figured as a type for the definition. Schwalbe (1911), giving regard to the
ctional need that the hair should be so directed as not to impede the animal
en moving, maintained that a craniocaudal flow of the primary hair current is
f-evident. The weasel (Mu,stelh v~tlgaris) is figured as showing an overall cranio-
udal hair direction. Later, in 1924, Wood Jones advanced the opinion that" in
primitive mammalian coat the hair is all directed caudad and ventrad upon the


SUMMARY.
1. An account is given of the arrangement of the hair tracts in the platypus,
Ornithorhynchus anatin'us, and the echidna, Tachyglossus aculeatus.
2. The definition of the primitive condition of the hair tracts in mammals is
amended.
3. Some early variants of the primitive condition are considered.
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half, more or less, of head, neck and trunk and, for the rest, caudoventral in varyi
degree,. on the limbs postaxially and distally.
Early variants of the primitive condition,. evidence from the Monotremata. It, i
a particularly interesting fact that the general trend of the hair differs in the tw
monotremes. Ornithorhynchus shows in its broad characteristics what must, on th
facts available, be regarded ,as the primitive condition, that is to say, a craniocauda
flow dorsally and a caudoventral flow ventrally. Tachyglossus, however, has ov~
the head, neck and most of the trunk a caudolaterally directed current on the ventral
surface which continues caudomedially on the dorsal surface except between aug
behind the roots of the hind-limbs.
In Ornithorhynchus, apart from minor disturbances associated with the presence
of divergent areas, some of the skin on the ventral surface has the hair trend directeg
away from the midgle line; in Tachyglossus there is a considerable area on the,
ventral surface where the general tendency is caudally and towards the middle Ww.
If the definition given above of what constitutes the primitive condition is accepted,
the conclusion must also be accepted that the tendency to mid-ventral parting ang
mid-dorsal convergent line formation is by virtue of its occurrence in Tachyglossus
one of great antiquity in mammals, but is preceded in phylogeny by the primitive
condition. It would seem that alteration in the slope of the hair shaft can occur
regionally. In Ornithorhynchus only restricted areas medial of the roots of the
limbs are affected, but in Tachyglossus practically the whole body is involved except
the reversal on the buttocks and what may be regarded as the primitive remnant
on the ventral trunk. The reversal on the buttocks is correlated with a caudolateral
trend in the vicinity of the cloacal opening which is continued onto the dorsal
surface.
There seems to be little doubt that the convergent interval on the fore-limb in
Ornithorhynchus and potentially present in Tachyglossus is homologous with the
similarly formed interval which is found distally on the forearm in polyprotodont
marsupials and in the Peramelidae. Likewise, the convergent interval at the root
of the hind-limb in Ornithorhynchus is homologous with that often formed on the
postaxial aspect of the thigh in marsupials (Vombatus ursinus ursinus, for example).
An analysis of the currents concerned in the formation of the divergent interval on
the rump of Tachyglossus shows that, despite a difference in position, it is homologous
with the convergent interval behind the root of the hind-limb in Ornithorhynchus.
Both monotremes possess a pair of incomplete divergent areas near the cranial
limit of the furred skin on the head. Although small and of circumscribed influence
their presence would suggest as a working hypothesis that the radial arrangement
of hair as an integral part of a hair tract pattern is old phylogenetically, that the
radial pattern with diffuse centre preceded the more precisely defined divergent
centre and whorl, and that these variants of the primitive condition first occurred
at the cranial end of the body.
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